Biogenesis and topology of the secretory Na+-K+-2Cl- cotransporter (NKCC1) studied in intact mammalian cells.
The "secretory" Na+-K+-2Cl- cotransporter (NKCC1) is a member of a small gene family with nine homologues in vertebrates. Of these, seven are known to be electroneutral chloride transporters. These transporters play a number of important physiological roles related to salt and water homeostasis and the control of intracellular chloride levels. Hydropathy analyses suggest that all of these transporters have a similar transmembrane topology consisting of relatively large intracellular N and C termini and a central hydrophobic domain containing 12 membrane-spanning segments (MSSs). In recent experiments from our laboratory [Gerelsaikhan, T., and Turner, R. J. (2000) J. Biol. Chem. 275, 40471-40477], we employed an in vitro translation system to confirm that each of the putative MSSs of NKCC1 was capable of membrane integration in a manner consistent with a 12 MSS model. Here, we extend that work to the study of the biogenesis of NKCC1 in intact cells. We employ a truncation mutant approach that allows us to monitor this process quantitatively as successive MSSs are synthesized. While the results presented here confirm the 12 MSS model, they also indicate that the integration of NKCC1 into the membrane does not occur via a simple cotranslational process. In particular, we demonstrate that two MSSs, the second and sixth, require the presence of downstream sequence to efficiently integrate into the membrane.